Identification of caspase-independent apoptosis in epithelial and cancer cells.
We reported that 50% of cisplatin-induced apoptosis in primary cultures of rabbit renal proximal tubule cells (RPTC) proceeded via caspase-independent mechanisms. This study determined whether caspase-independent apoptosis, using multiple and diverse endpoints, could be produced by toxicants other than cisplatin and in cell models other than RPTC. Cisplatin, staurosporine, vincristine, and A23187 induced RPTC apoptosis after 24 h as indicated by 2- to 2.5-fold increases in annexin V and terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick-end labeling (TUNEL) staining, and 2- to 10-fold increases in cell shrinkage. All toxicants induced 8- to 50-fold increases in caspase-3 activities, which were completely inhibited by the pan caspase inhibitor ZVAD-fmk. However, ZVAD-fmk only decreased cisplatin- and staurosporine-induced annexin V staining and cell shrinkage 30 to 50%, staurosporine-induced TUNEL staining 30%, and did not affect vincristine- or A23187-induced RPTC apoptosis. All toxicants tested induced apoptotic RPTC nuclear morphology. However, similar to its effect on annexin V and TUNEL staining, ZVAD-fmk only partially inhibited toxicant-induced apoptotic nuclear morphology. Cisplatin and staurosporine also induced annexin V staining in the human epithelial cancer cell lines Caki-1 (kidney carcinoma), A549 (lung carcinoma), A172 (glioblastoma), and murine lymphocytic leukemia L1210 cells. Pretreatment with ZVAD-fmk inhibited cisplatin-induced annexin V staining in Caki-1, A172, and A549 cells but had no affect in L1210 cells. Pretreatment with ZVAD-fmk did not decrease staurosporine-induced annexin V staining in Caki-1, A549, L1210, and A172 cells. These results suggest that a significant fraction of apoptosis induced by diverse toxicants in renal epithelial cells and in four different cancer cell lines is caspase-independent.